OPTICAL PICKUP 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to an optical pickup mounted 

in an optical disk drive, and more particularly to a structure 
for supporting a lens provided in the optical pickup. 

2. Description of the Related Art 

An optical pickup mounted in an optical disk drive has 
10 a lens for focusing laser light onto a disk, and is provided 
with a drive mechanism for adjusting the tracking position and 
the focusing position of the lens in correspondence with the 
surface vibration and eccentricity of a disk. A conventional 
lens driving mechanism is disclosed in JP-A-7-50023 (pages 2 
15 to 5, Fig. 1) . 

In this lens driving mechanism, the lens is held by a lens 
holder, a plurality of pairs of wires are provided to bridge 
the lens holder and a fixing portion which is fixed to the optical 
pickup, so as to support both side surfaces of the lens holder. 
20 Focusing coils and tracking coils are connected to the respective 
pairs of wires, magnets respectively opposing these coils are 
provided. 

Consequently, if the respective coils are energized through 
the wires, electromagnetic forces are generated to allow the 
25 lens holder to move in a predetermined direction. Accordingly, 
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it becomes possible to effect the tracking and focusing of the 
lens in correspondence with the drive current. 

At this time, if the wire connected to the focusing coil 
and the wire connected to the tracking coil have the same spring 
5 constant, torsional resonance occurs. For this reason, the 
wires of the respective pairs are formed with different lengths 
so as to prevent the torsional resonance. 

However, according to the above-described conventional 
optical pickup, the kinds of parts increase since the respective 

10 pairs of wires have different lengths . In particular, the kinds 
of parts further increase in a case where adjustment of not 
only the focusing and tracking directions but also such as the 
tiling direction of the lens is also carried out. For this 
reason, the wire management cost and the inventory cost become 

15 high, and the assembly operation becomes complex since the wires 
of plurality of lengths are present in mixed form. Accordingly, 
there has been a problem in that the cost of manufacturing the 
optical pickups increases. 

In addition, wires of different spring constants are 

20 required for each model in order to obtain optimal operation 
of the optical pickup. For this reason, there has been another 
problem in that the kinds of wire further increase, so that 
the management cost and inventory cost become high. 



SUMMARY OF THE INVENTION 
An object of the invention is to provide an optical pickup 
which makes it possible to reduce the cost. 

To attain the above object, according to the invention, 
5 there is provided an optical pickup including: a lens holder 
holding a lens; a substrate secured to the lens holder; a fixing 
portion; three pairs of first, second and third wires, each 
pair being formed by two left and right wires; and attaching 
means; wherein the lens holder is resiliently supported in such 

10 a manner as to be displaceable by the three pairs first, second 
and third wires which are attached to the fixing portion by 
the attaching means; and the first, second, and third wires 
have the same length and are formed of the same material, and 
are soldered to the substrate at different distances from the 

15 attaching means. 

According to this construction, the lens is supported by 
the first, second, and third wires whose one ends are fixed 
to the fixing portion by the attaching means . As a drive current 
is allowed to flow to the first, second, and third wires, for 

20 example, the focusing, tracking, and tilt adjustment of the 
lens is carried out. The first, second, and third wires consist 
of members formed with the same length and the same material, 
and are fixed to the lens at. different distances from the fixing 
portion. Therefore, these wires have optimum spring constants 

25 corresponding to the directions of displacement. 
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In addition, according to the invention, there is provided 
an optical pickup including: a lens; a fixing portion; at least 
two pairs of wires; and attaching means; wherein the lens is 
resiliently supported in such a manner as to be displaceable 
5 by the at least two pairs of wires which are attached to the 
fixing portion by the attaching means; and the wires have the 
same length and are fixed to the lens at different distances 
from the attaching means. 

According to this construction, the lens is supported by 

10 the respective pairs of wires whose one ends are fixed to the 
fixing portion by the attaching means. As a drive current is 
allowed to flow to the wires, for example, focusing, tracking, 
and tilting of the lens is carried out. The wires consist of 
members of the same length, and are fixed to the lens at different 

15 distances from the fixing portion. Therefore, these wires have 
optimum spring constants corresponding to the directions of 
displacement . 

In the optical pickup having the above-described 
construction, the wires may be formed of the same material. 

20 In addition, in the optical pickup may include: a lens 

holder holding the lens; and a substrate secured to the lens 
holder; wherein the wires are soldered to the substrate. 
According to this construction, the lens holder is supported 
by soldering the wires to the substrate. 

25 In addition, in the optical pickup, the substrate may have 
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a plurality of soldering lands which are juxtaposed in a direction 
in which at least one of the wires extends. According to this 
construction, as the wires are soldered to soldering lands which 
differ in correspondence with the kinds of the optical pickup, 
5 it is possible to obtain optimum spring constants for each kind 
of the optical pickup. 

In addition, the optical pickup may include: a lens holder 
holding the lens and having a plurality of groove portions formed 
on both side surfaces of the lens holder and are parallel to 
10 each other; wherein the wires inserted in the groove portions 
are fixed at predetermined positions by an adhesive agent. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a side elevational and partially sectional view 
15 illustrating an optical pickup according to an embodiment of 
the invention; 

Fig. 2 is a top view illustrating the optical pickup; 
Fig. 3 is a view taken in the direction of arrow A in Fig. 
1 ; and 

20 Fig. 4 is a side elevational and partially sectional view 

illustrating an optical pickup according another embodiment 
of the invention. 

DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENTS 
25 Hereafter, a description will be given of an embodiment 
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of the invention with reference to the drawings. Fig. 1 is 
a side elevational view illustrating an optical pickup in 
accordance with an embodiment. In an optical pickup 1, a fixing 
portion 9 is provided on a base 4 that is mounted on an optical 
5 disk drive. The fixing portion 9 has a U-shaped cross section, 
and through holes 9a, 9b, and 9c are formed therein. 

First, second, and third wires 5, 6, and 7 are inserted 
in the through holes 9a, 9b, and 9c, and one ends of the first, 
second, and third wires 5, 6, and 7 are soldered to the fixing 

10 portion 9 by solder 23a, 23b, and 23c. A gel-like cushioning 
material 10 for damping the vibration of the first, second, 
and third wires 5, 6, and 7 is filled in a recessed portion 
9d of the fixing portion 9. 

A lens holder 2 is disposed in a direction in which the 

15 first, second, and third wires 5, 6, and 7 extend. Fig. 2 shows 
a top view of the lens holder 2 and its vicinities, and Fig. 
3 shows a view taken in the direction of arrow A in Fig. 1. 
The lens holder 2 holds a lens 3 for focusing a light beam, 
and the first, second, and third wires 5, 6, and 7 are provided 

20 in two sets on both side surfaces of the lens holder 2. 

A pair of focusing coils 11 are respectively wound on both 
side portions of the lens holder 2, and a pair of tilt adjusting 
coils 13 are wound below the focusing coils 11. Each of a pair 
of magnets 16, which are fixed to the base 4 by supporting plates 

25 (not shown) , is disposed in such a manner as to oppose the focusing 
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coil 11 and the tilt adjusting coil 13. 

A pair of tracking coils 12 are respectively wound on a 
front and a rear portion of the lens holder 2 . Each of a pair 
of magnets 17 , which are fixed to the base 4 by supporting plates 
5 18 (see Fig. 1) , is disposed in such a manner as to oppose the 
tracking coil 12. The focusing coils 11, the tilt adjusting 
coils 13, and the tracking coils 12 on both side surfaces of 
the lens holder 2 are respectively connected to a pair of printed 
circuit boards 8 bonded to both side surfaces of the lens holder 
10 2 . 

A plurality of lands 21 for soldering are provided on the 
printed circuit boards 8. The first, second, and third wires 
5, 6, and 7 are respectively soldered by the solder 22a, 22b, 
and 22c at the predetermined lands 21. Consequently, the lens 

15 holder 2 is resiliently supported by the fixing portion 9 in 
such a manner as to be displaceable . 

When a drive current is applied to the first, second, and 
third wires 5, 6, and 7, electromagnetic forces are generated 
in the focusing coils 11, the tracking coils 12, and the tilt 

20 adjusting coils 13. As a result, the lens holder 2 can be moved 
in the directions of arrows F, T, and L (see Fig. 3) by the 
focusing coils 11, the tracking coils 12, and the tilt adjusting 
coils 13, thereby making it possible to effect the focusing, 
tracking, and tilt adjustment o the lens 3. 

25 The lands 21 provided on the printed circuit board 8 are 



- 7 - 



juxtaposed in the direction in which the first, second, and 
third wires 5, 6, and 7 extend. For example, lands 21a to 21e 
are provided in a juxtaposed manner in parallel with the first 
wire 5, and the first wire 5 is soldered to the land 21a closest 
5 to the fixing portion 9 side. Similarly, the second wire 6 
is soldered to the second land from the fixing portion 9 side, 
while the third wire 7 is soldered to the third land from the 
fixing portion 9 side. 

For this reason, the first, second, and third wires 5, 

10 6, and 7 are respectively fixed at different distances from 
the attaching portions (23a, 23b, and 23c) of the fixing portion 
9. As a result, the lens holder 2 can be resiliently supported 
with mutually different spring constants by the first, second, 
and third wires 5, 6, and 7 formed of the same material and 

15 with the same length. Accordingly, it is unnecessary to use 
wires of different lengths, so that parts management cost and 
inventory cost can be reduced by decreasing the kinds of parts, 
and the assembly of the optical pickup 1 can be effected easily. 
In addition, since the lands 21a to 21e of the printed 

20 circuitboard 8 are juxtaposed, the lens holder 2 canbe resiliently 
supported with optimum spring constants in correspondence with 
the kinds of the optical pickup 1 by making the lands to be 
soldered variable. Consequently, it is unnecessary to provide 
different printed circuit boards and wires in correspondence 

25 with the models, and it is possible to further decrease the 
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kinds of parts. It should be noted that it is possible to use 
different printed circuit boards on which lands are formed at 
predetermined positions for each type of the optical pickup. 
Although in this embodiment the first, second, and third 
5 wires 5, 6, and 7 are soldered, these wires may be fixed by 
an adhesive agent . For example, as shown in Fig . 4, three parallel 
groove portions 121a, 121b and 121c are formed in each of both 
side surfaces of the lens holder 2, and the first, second, and 
third wires 5, 6, and 7 inserted in the respective groove portions 

10 121a, 121b and 121c are fixed at predetermined positions by 
an adhesive agent 122a, 122b and 122c. Then, ends of the first, 
second, and third wires 5, 6, and 7 are connected to the respective 
coils 11 to 13. As a result, the adhesive agent 122a, 122b 
and 122c is filled in the groove portionsl21a, 121b and 121c, 

15 thereby making it possible to firmly secure the first, second, 
and third wires 5, 6, and 7. 

Although the lens holder 2 is supported by the first, second, 
and third wires 5, 6, and 7 provided in three pairs, it is possible 
to obtain a similar effect in an optical pickup in which the 

20 lens holder 2 is supported by two pairs of wires or more than 
three pairs of wires. 

In addition, portions of the first, second, and third wires 
5, 6, and 7 may be fixed to the lens holder 2 at the same distance 
from the attaching portions. For example, the first and second 

25 wires 5 and 6 may be fixed to the lens holder 2 at different 
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distances from the attaching portions (23a, 23b), and the second 
and third wires 6 and 7 may be fixed to the lens holder 2 at 
the same distance from the attaching portions (23b, 23c) . 

According to the invention, the first, second, and third 
5 wires are formed with the same length and of the same material, 
and are soldered to the substrate at different distances from 
the attaching means of the fixing portion . Therefore, the lens 
holder can be resiliently supported with different spring 
constants by the first, second, and third wires formed with 

10 the same length and of the same material. Accordingly, it is 
unnecessary to use wires of different lengths, so that parts 
management cost and inventory cost can be reduced by decreasing 
the kinds of parts, and the assembly of the optical pickup can 
be effected easily. Hence, it is possible to reduce the cost 

15 of the optical pickup. 

In addition, according to the invention, at least two pairs 
of wires are formed with the same length, and are fixed to the 
lens at different distances from the attachingmeans . Therefore, 
the lens can be resiliently supported with different spring 

20 constants by the wires of the same length. Accordingly, it 
is unnecessary to use wires of different lengths, so that parts 
management cost and inventory cost can be reduced by decreasing 
the kinds of parts, and the assembly of the optical pickup can 
be effected easily. Hence, it is possible to reduce the cost 

25 of the optical pickup. 
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In addition, according to the invention, the lens holder 
for holding the lens and the substrate which is fixed to the 
lens holder are provided, and the wires are soldered to the 
substrate . Therefore, the wires can be fixed easily at different 
5 distances from the attaching means. 

In addition, according to the invention, the substrate 
has a plurality of soldering lands which are juxtaposed to extend 
in a direction in which at least one of the wires extends. 
Therefore, the lens holder can be resiliently supported with 
10 optimum spring constants in correspondence with the kinds of 
the optical pickup by making the lands to be soldered variable. 

Consequently, it is unnecessary to provide different printed 
circuit boards and wires in correspondence with the models, 
and it is possible to further decrease the kinds of parts. 
15 In addition, according to the invention, since the wires 

inserted in the groove portions provided in the lens holder 
for holding the lens are bonded at predetermined positions, 
the wires can be fixed easily at different distances from the 
attaching means . 

20 
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